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THIS IS UNEVALUATED INFORMATION

PLANS FOR DEVELOPING HUNGARIAN INDUSTRIAL MINERALS

Viktor Bauma

My lecture deals with the mining and utilization of industrial minerals,
with the exception of ores, coal, petroleum and salt [Ehe original did not in-
dicate the occasion, date, or place of the lecture/.
to those minerals which are importent key materials for heavy industry and

other industrial enterprises.

I wish to call attention

Some of our minerals are obtained by foreign

mining industries which, with the help of their highly developed methods, make

them usable.
finished products.

In turn, these materials are brought back to Hungary as seml-

Hungary's mineral deposits satisfy almost all the requirements of the do-

mestic industries.

If, in the future, the hitherto neglected minerals are

treated and developed commensurate with their importance, not only can our im-

ports be reduced greatly, but substantiel exporta can be achieved.

In the ma-

Jority of cases, the quality of domestic raw materials is not inferior to that
. of forelgn materials but due to more perfect processing abroad, domestic min-

erals cannot compete on the world market.

Only prior to the last war did the Hungarian governmeat twurn its attention

to the problems of domestic raw-material deposits, but no constructive meas-

ures were taken at that time.

As to the domestic deposits of kadlin and re-

fractory clay, paper factories and the Zsolnay Ceramics Works strived to reduce

the volume of import by using Hungarian raw materiels.

made in connection with the kaolin deposits at Mad <

ments of the paper factories were gradually satisfiec .

Greater efforts were
! 5zeg, and the require-
Quartizites, found at

Gyongyos and Mad, were utilized for silica trick manufacture, and importation

of thie material was reduced.

for soaps to alleviate the shortage of sebaclc acid.

also imported and orfered as binder for the use of foundries.

In 1942, domestic bentonite appeared on the market, mainly as a filler
Foreign bentonite was

In addition,

foreign countries turned their attention to Hungarian bentonites, and large-

scale prepsrations for raw bentonite export had begun.
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After the liberation, mining of industrial minerals vas controlied by 20-
30 small enterprises which did not think of sutstantial investments. Ry 19k9,
it became evident that mineral mining, due to unsystematic exploitation, could
not keep pace with the development of heavy industry. As & result, an enter-
prise wag created by *he National Planning Buresu to exploit these key raw ma-
terials. In 1950, experiments were conducted, and raw material deposite deemed
to be eccoomical for exploitation were registered.

The following 15 an outline of the present status and possible future de-
velopment of Hungarian industrial -mineral wining*

Refractory clay is one of the most important prerequisites of the rapidly
groving heavy industry. During the past decades, requirements were fulfilled
almoe? eaclusively by :mports, and enly the difficulties connected with importa-
tion ied o the exploitation of domestic refractory clays. Deposits with high
refra:t.ory propertiez were found 1n undetermined segments in the vicinity of
Piiis and thege sre resevved for the use of foundries.

Clay with mediocre refractory properties was located in large deposits
only near Feizopefeny tut the quality, conirary to expectations, was found to
te fofertor, dov to the pyrite content of the deposits. Since similar aif-
fleuity may be expacted in the future, adequate processes leading to the re-
duction of the pyrite content must be used.

Mediczre refractory clays are also being mined at Bajna, Csakbereny,
Ceerszegtoma), Annavolgy, and Sumeg. At these localities, there are clay de-
posits free of pyrite, but serious resecarch has not been accomplished. At
present, drillings are teing conducted at Csakbereny, Bajna, and Sumeg to de-
termine the extett of the deposits.

Anctrer important refractory clay, a refractory kaolin known as llparite,
will play a 3ignifiant role in the immediate future. Domestic refraclory
kaoling are slumipum hydrcsilicates, vhich, due *o their comparatively high
elkalt content, help the formation of mullite. This effect is sugmented by
high-remperature reasting as well as by even dispersion due to fine grinding.
Although tae fuston poin of refractory ksolin {s rated only 30-31 Sk Erob-
ably same &* PCE, i.e.. Pyrometric Cone E:,_utvaleng, yet the softening roint
of trick made of lipari*e by fine grinding and roasting (Ta equals 1,420 de-
grees, Te equal2 1,570 desrses st 2 kilograms per square centimeter) is equal
to the softening polnt of flrst-guality refractory brick, or Seger 34-35
degrees,

The cxperiments wese successful, and large-scale miring and roasting of
refractory kaolin may e ¢xpected in the near future, There are large ksolin
deposits svaiiable, especimlly u% Ond, near Szerencs, The locetion of other
large deposits &t Mouok is unfaverable,

Another important refractory substance i3 9 specinl quartzite, the raw
material of silica bricks, During'the past decsdes, manufacture of silica
bricks wis inconzeivatle without foreign quartzite, but import difficulties
induced the exploitation of domesti: quartzites. The result is that Hungary
nov exports siilce bricks manufartured exclusively of domestic quartzite.

Telleric quartsite, found at Gyongyos, is suitable in itself for the
manufasture of ¢ilica brick, while hydroquartzite, mined at Mad and in the
vicinity of Tokaj, can only bte used in blended form. Quertzites at Velence
(Pazmand) and quartz sandstone at Kovagoors are of less importance yet indis-
pensable becauce of their good quality. Quartzite mining at Gyongyos and Mad
wes primitive, and substanuial investments were necessary to insure increased
production. Quartzite found at Gyongyos contalns a high percentage of barite
which bad to be eliminated-
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Large quantities of quartzite necessary for the manufacture of ferrosilicon ‘t |
are supplied by deposits at Kovagoors wnd Mad, Currently, experiments are also !’
belng conducted vith gquartzite found at Felsotarkany. 4
",
Foundries need high-refractory quartz sand, 10-15 percent tlended with re- 3
fractory clay. For this purpose, quartz sand at Sarisap apd its environs is _&
being utilized with gratifying results. Mining of this material, however, has "o
been inddequate, necessitating the construction of extensive industrial sidings Lm

which wiil scon be in operation.

An entirely new refractory raw material was detected in the siliceous earth
near Erdobenye. The fusion point of the purer particles of this material is
rated at 31-33 Sk, while the averugs rate is 20 Sk. This substance, composed
of very fine greine, nas great birding capacity, ani is eminently suitable for
whe manufacture of the fire-prosf toicks, according to the method of Dr Janos
Albert. With the explnitation of this raw material 1t would be worth while to
inaugurate the manufa~ture of fireproof bricks, which would result in substantial
exports. Mining of this material, however, hae hardly begun, elthough export
pos:ibilitiee are being studied.

The supply of gquartz sand 1s of great importance for heavy industry and
glass manufacture. It it a well-known fact that the foundries are the worst
bottleneck of Hungarian heavy industry. Since the exploitation of old sand-
pits vas discintivued, new sand deposit: had to be found. Large deposits dis-
covered rezently at Bukkosd and its vicinity are of excellent quality, and can
supply most of the sand necessary for the processing of synthetic sand. Here,
minirg equipment i{s being installed together with industrial sidings.

Unfortunately, the problem of producing iron-free sand for the glass in-
dustry has not yet been solved; thus, manufacture of high-quality glassware is
feasible oniy with imported sand. Substantial improvement may be expected by
the sedimentation of sand containing ksolin *2nder, found at Sarisap. Cur-
rently, sand for glas: manufacture {s telng :upplied by mines located in the
vicinity of Lake Balaton.

Bentcnite, used as binder, 1s an important suxiliary material for the
synthetic sand which 1is being iniroduced ir Hungary. The principal component
of tentonite 1s montmorillonite; this sutstance ie apable of fine dispersion
po* ouly in wet but 2lsc in nrganic substances. Another property of montmoril-
sonite 1s 113 high eapacity for cation ex-hange.

According to ca*ion content there sre alkali bentonites which immediately
expand in water and calcium bentonites which show a considera®ly lower rate of
expsnsion. Alikali bentonite a¢ sand binder hus a greater value, but according
to the results for foreign experimen*s, calcium bentonites are also usable.
Hungary has only calcium tentonites whi-h are being activated or transformed
to alkal! bentonltes for the use of foundries,

Bentonite, whizh 1s cne of the most valuaole domestic minerals, 15 found
at many location:. Domestic bentonite is actuslly an inowganic glue. In a
quantity of L-S percent, it insures a degree of hardnes¢ for the casting sand
vhish would ooly te possible with sand of 25-30 percent clay content. Since
the gas-aissipating quelity in foundry sand cores is of utmost importance, it
is evident that 4-S5 percent bentonite insures a much larger dissipating quslity
than 25-50 percent clay content.

In addition to tentonites found in the vicinity or Mad (Ratka, Koldu), as
well as at Komloska, bentonite deposits were detected at Rand. Experiments
showed that large amounts of precipitants found at Nagteteny could also be
used for foundrizs. At present, mining is under way 1150 av the bentonite
depoeits at Monok and Telkibanya.
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Bentonite 15 also importunt as a siilpg agent for texwiles. As a domes-
+ic innovation, bentonite har beer used as & zubstitute for star-h, which has
resulted in ronsiderable saving, uni will also increase the possibility of
bentonite export., Huagarian bentonizes of light color occupy an eminent place
cn tne world merket, although they cannct compete with US bentcnites.

Apotrer lmportant auxiilary subsvence conpect2d with synthetlc sand proc-
essine in foundries i3 refractory clay. As a consequence of hest developing
during the smelting process, the qusrtz -ani expands, and the resulting thermal
expas>ion can be equalized enly by the zdditiom of refractory =lay. According
to tne erxperiments of Andras Totn and ks asiotister, oniy the rafractorv tlay
Found 8! Pllis:zzpriwan proved T3 Te adeguate, iafn~cunntely, thls excellent
bat rive material must e reserved owiltnavelw {or rthi uee »f foundriss.

v

Tve fine ~eram!-:

amert of 2 pr

wred 4ith owe unsolved provlem namely, the
1in found at Mad and Szeg
Tativaly small S3aNd TonCEnT. IR oTntrast to srhl kaolin, contzining

ent sand, the Mad and 3:ez kanlin posteiics only 10-15 percent. While
s uda the experzive prud of edimentation, 4 more economical method,
gririing of quarts <and, wer slopted in Hungary.

Tve kaslin m-ned at Mad sn? S:eg 2t well as the grinding mills, satisfy
tne requlswments of the puper industry. (tilization of raw kaolin frr paper
manufestiss Lo alsc tegin. For le-ade:, Cresh ksolin had a dominsting posi-
vign until, e b 3@ efforts of Ir Janco Deena, preziplitation of raw kaclin
wux ®2gun An the paper induztcy. At (vt

t, the papsr factories declined to

use *n1s method, tur later tnev recogn.zed the - onomy resuwiting from the sedl-
ne process, Kaclin dispeveion, this obtatmed, makes the aaditiosn of

- binder 4o peper easi:zr, Fresh keolin dioparsion has A higher absorption
capa:ity “han the ground Or s=jimentsd kaolin which has previously undergone
the dryira process.

Seiimernted kaniin, hewaver. ufed as tne tasic »aw materia) in the fine
- rerami~ indurtey, 1z 3till teing mpereedl,  Dased on my experience geined in
sonmasstion with the selimentation of kesiln miueld at Egeres ('E:amey.‘..vania),
1 found & raw material in the £and contatning keel'n tinder at Sarizap (Trans-
dumit1al, which, from the gquantita®ive aw well quaiitative vieupeint, may be
the fourdstion of 2 dome:tic prezipitazed kaolin industry. According to my
calazulations, L pne qual £f tMe Darirap quarts cand with 20-25 percen® kaolin
content, newr.y equals taat of the sedimenied Z7¢.n kaolin which 15 50 emivently
sud e sar tiy: manufascture of pettery ani portelain, The Nationmal Patent Of-
floe 4° . czitderirg my innovelion. ano ¥ the planned zedimenting p:ant is es-
+gplizher, most of he s=quiremente for pre~iptiated keolin could be satisf*~d
1n ke near futars witsout raports.  In addiiiov, the Sarieap quartz sand 1s
also sui-atie for gl ~ure. Experiments have already shown gratify-
ing reswiti. 1% 1@ gquits ,e that with -he zedimentation of the Sarisap
sand, the volume of tmport: could pe redured carstantially.

Tn 1950, experiments were condusted ralarive ro talcum {(magnesium hydrosil-
1:ate) found a3t Felzoseatar, Unfortuns‘ely, “Ge guaiity of this talcum deposit
ip varaed light and maTe valuab.e segments ar: micuing. 1% aleo pofsesses 4
Ligh lime savbomate .cmrent .l rvon-oxiie Lapurit Minirg of talsum a*
) Felsoosasay requires detalied ard highly ‘ehni e.action, and ine quaanity
1a st1ll mepilglitile.

Aplite found at Siekesfehervar is avilized as e “eldspar subs’itute by the
ceramlcs industry. Unfortunstely, deposits wi'h small iron-oxide content are
rare, and the 1ndustrial requirements <an te sattsfied only by highly technical
selection.
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Several million toms of gypean ir 10-7% .mersr-rlick layer: were detected
in the vicinity of Perkupa. Howsver, tne dapszits are blended with dolomite
and achydrite. Evaluation of the deposits will be feasible orly in the middle
of the year, when mining will te begun.

For the regulrements of tre fnetallurgy and sugar industries, limestone 1s
of grest importance., Unfortunately, +he available mining installiations are
insdenuate, and improvements entail great difficulties. Although the lime-
stone at Felremet and Szalonna 1« 2xzellert, mining witheus adequate equipment
may Impalir ita quality.

Couterning limeatcne, *he various lime-~uff asd chalkstone depositz are
of great importunte for :01l tmprovemezt and fadder, Experiment: with lime
tuff for .21l improvemant, comdu-ted ty Oczkar Tit+2l, have shown that when
froza:, {4 become~ pulverizad <~ g £Ye2L ecters and thue auitable for usze
witheut gr.ading. Deposits er Nagyteteny ana Z~iegeny sre of satisfaciory
QuUaiitv tut requive extensive grinhing facilitler whisn are not 72t available,

Dolomite reguirements of the petrery and glazs industries are fulfilled
bty the exaelient depoeite located 1n <ps vitinify of Pudspest., Dclomite mines
at Lillafur=i ia ‘re Jukk Mountain: TUppay our metallurgy »ith dolonite of
good quali:y, 5 L0 1rs :omponente, *he dolomite at Szin, near Sicdliget, ie
similar Lo thet of Inisva.

There are rarite deposits of adequate purity in the vizinity of Sukure,
but their quanti4y 1s negligible, ard the yield amouats to a few car loads
only.

Eecentiy, iatroductior of domesti. hyiraulic <ement binders (pozzuolanic
cemert) proved to te impertant, 1o regulate *he wilization of specific
varietied of -sment and avoid the use of highsr-quality cement vhen lower
quality {: 2atizfactory, ground poc:uclani: binders were bYlended vith cement.
Rhyolite vuff, with i@ 55-56 per:en' solubie aili-eous earth content, iz
the hest svariasble kLydraulic bindar. Miring 4° Ratka has been begun, and s
large grinding will i wunder construetion.

Empuafizs is alzo placed on the traniformation of mirerale inte semifinished
products. Hesearch astivities snd mecharnizatine of wines wil® te continued,
but astisf ‘icn of {mportant 1niustrial requiremants, reduction of imports,
and possibility of export will heve to wurt until a higher level of production
i8 attalin=a,

In v-mnection with processing, grinitng 13 cf paramount importance.
Kaolin, refra:tory clay, hentouaite, and :1licecus earth are now beirg shipped
in powdered form, However, grinding fa~ilitiec have revar teen avaiisble in
sufficient rumber and sre alss obsolere, Evew +he makeshift grinding mille of
private enterprise- were, in the course of natiovalization, 4ivided retween
the variou- industries, and the miainug industry wa:s allzzaved culy one grind-
ing mill a* Budspest and tws in the country. Dryieg prelimfaary to grinding
was carried out on a gmall s0ale by thede 27 ta*lishmente, uslng sn chsoietne
method, while the more m~dern drwing ta<tsllation at Szeg 15 in a deterforated
conditian,

Acquisition of new grinding mill: constitutes a d1fffcuit problem. Triera
for dome.t:1: grinding inzzallariens are filind with rorsiderarle delay. Attampis
are made ©o increese the rcapacity of the mills %y the slq-fachionei grindstones.
As a resuls, grinding &:hievemenis wers inireas2d by UC percent ar Budapest and
Mad. Enlargement of the Budapest grinaing mili 2c under wvay, while expansior
at Mad w11l be hegun shortly. These astahlishments zye remporary, since erec-
tion of amodern, large-capacity drying, classifying, and grinding mills at bHoth
locations :3 being planned, A grinding @11l of considarable capazity for the

;-""
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reductior of the pyrite content wili be btuilt &t Felzscpeoveny, and Ancther mll
w1ll e erec.:d near Nagyteteny to grind lime for fodder and soil-improvement
curposes. Jt may be wentione. *hat a great numter of zomplaints has been re-
ceived in -onpez*ion wi'h shipping of p.ovdered materials.

Production of pcwdered tentonite of great binding capscity requires spe-
clsl processing. 'S tentonite is the best on the world market. While +he US
na-ron tantonites expand in water and attain sutscantisl Yinding capazity, our
calcium bentonites zt+ain the necessary tiniding capazity only after activation.

e cramlattes was ~reated in
dores*1: tentcrite: w“ll
Uafortunately, acjuaisition of

fficult and <annot te atcom-

t? in t“u "Hr..’m, zpasity of US ten‘cnite:
3

+he instellations ne.eszary for this process i 1

plichel ir a few months

rjing of haptonite 1s another sp2clal g-:fr“l-'n. esgaee 14 10 Jeasible
ovly withlr narrov heat limlte Jue ‘o tts5 fensitivity  Sinve the neleisary
1

C Wi ment cannol re 'li'nd withis & ‘hort tlme. A drying methel by revaiving
irurs o ¢ nf grea*t capazity empleoving tn!: method
are a;r=ady and Mad,

a wrrompiished in water, and for *his¢ pur-
cap he o oLTed

c‘.lvm on «f re
pose, spe-ial mirin :g_

Jtil:antion of tentonite 1 &leo impercant dn cennesticn vith the increase
e poor, domeorl. refraivary and fins feramit: TEV me-

! ie raspecs, inpevation <as wchiaveil ty the Bzuma-Bsarna process.

' A 7*ing *o <he experiment., with the addition of a few per:ient Tentorite, the

caracity of the very puor Torelgn and domestir shale was in reaced with~

1o of thesir rafractoyy properties

on dervea:iing the pyTite coateat of
«re uzed for the fipne weramins Iniuztry
Mirirg nf mate::al: contsining rich
rve measure and

Tmporrant vesedrv:in 1. femg ondut
the -aw maneri- suna &t Fateny il
ant as maoufacrure of refra tory o
Fysioe 1w tedog Liatoriinue?
spplacasior of sele-tive o
syrite.  an inmovaniorn, werked aut
wng an sifting of the ui nmaterdael; the larger ravtizlies
the pyrite. Svperiment, jroved *hat fine, granultated pyri!e '-'nhn !'trmained
in “oe riv maiterial t, Tause damag U-ing thi: method, approximately
26-25 percent of oo rartiiles wers lelt, {rom Wwhitz the remeirning <lay zon-
tent may := leryver bty osedimentation. Prasticai stiiivaticn of this mathod,
invented ty Kovarn, 1 =ler _~nuiideration

B

jior. of -he pyrite content of Peteny

For the nze of fine ceramice, r26u
clay is egaally ifuprys . Bezause of its erar las shructure, this <lay 1s
the best muterial for ro-ery. Unfortunately, the olay which wae previously
obtained s: Fateny ani which zculd e Yarnt =hive 1 nc longer available. (lay
24111 to be four\:l there contains Nt oir sxide and occasicuallv :ome
pyrite. f~ucver, gve~ fine py-ite poLes may .aufe serious damege to fine
ceramice and are, ‘larsSore, isuitabie for the manufacture of first-g: prod-
ucts.

An ipnovaticn trn connection with the meanifacture of the Peteny clay fox
fine cersmics wes worked out by Gakor Galdy. Accerding to this method, the
pyrite content 15 removed by sedimentation st & tentral plant, 1f possible.
Subsequantly, the'=lsy dispersion it tliended with rav material ¢f poor quality
10 make sieving through mud presses easier. Thus, & basic mixture for fine
ceramics can be ottuaired; it may te further blendel azccrding to the special
tequirements of the wvarious fastories. Practical ucse of this innovation is

Jifficult btut is under censideration.
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Anotrer important process coancerns raduction of the btarium . utent nf
quartzite found at Gyongyos, which is the sole domestic quartzite zuitable
for the manufacture of silica bricks. For the transformation of quartzite,
4.5 parcent of barium carbonate content is favorable, but a larger percentage,
sometimes reaching 15 percent, is detrimental. Due *o this higher percentage,
not only the quality of the silica brick but alsc Its specific gravity and
5i0p content are endangered. Since properties of the silica brick are deter-
mined by internationel standards, they cannot be changed in export transactions.

As %o export poseitilitles, the first place is occupied by the bentoniies.
Althorgh US, I+alian, and Franch bentonites cffer stiff competitlion, great in-
{erest exists for Hungarian tenmtoni*es, erp  ally in Poland. Exports o Po-
1and have alresdy begun, tit dus *c our lin d grindipg c¢spacity, the quan-
tity is limited. On an experimental tusic, several carlosds of bentonites vere
2150 sent to East Germanv, and larger oriers are ~zpented. Foreign lptersst
1g panifegted ®or si1:-cous earth. Shirping of eilicsous esrth in rav-meterial
ferm 17 Ataadvantiegesas, and grinding Aiffimnlties are al:s present.

Ancther export item 15 the raw Terenv precipitant, and shipments continue
reguiarly Export of pumice sicne ml at Jokal has alic tegun to South Amer-
ica. Thi: substan-e i smoTently suitstie for the mepufacture of polizhing ma-
terials anl grindstores.

7 at+ention to
w2 yerorts have

Finally, T wieh <o call the Natisnal Pat

repcr-s pertaining 0 previouily unkrown o
Yeen neglected for a4 long time.

COMMENTS ON VIKTOR BAUMA'S LECTURE
Dr Tibor Szalai

The I~ crten e of rezeerzh and expioitaii-n 53¢ industrie: raw materials
was revognizel vy the Imstitnte of Cenlogy ds eslly as 194, In 1943, at the
centennisl c-iebratien of the Hungarien leclogic=l Association, the goneral con-
clusior was reached that research of rlas:zical nining materlals in Hungery is
unprem® 21ng; *herefore, cur attention mu:t be ifrezted to research of indus-
trial minersl raw materlals, water, ani water poner.

’

Receas:r for “rass was tonducted by jasko, L. Simanyi, and S Varga. Tests
for the cherical and phviical propertias of trasce, whizh ig faun? ip substantial
quartity nedr Setoraijaujheiy, proved that inis meterlal 15 of goad quality.

heocarch cparation: for aplits, tarite, ani "luo-ite are teing conducted.
Based on Jantsky's expicrations, & large gueniivy of aplite wat diccovered.

Fuller's =e-~uh Ard bentonive research 13 alsn 1n progress, and Joz3ef Frits
if to be ccmmendsd fcr these operation:

Depasits of cemernt nmurl, doiomite, Ilaesctone. end lime waff ave teing ex-
plored; dolcmite depesits with over 25-percent magnetlum content have been dirs-

caversg.

3and research for glass menufacture and foundry use rae been copdunteld with
practical results by Sumeghy and Minslriz, and mineral-pigment, glauscrlize, end
perlite reiearcn alsd led Lo furlesses,

Prospects for tasalt mining are encouraging; tasalts located rear the coal-
mining areaz, lend themselves to the establishment of & basalt-smelting indus-
try. Smelted tasalt 13 characterized by 113 corrosion- ard acid-resistan® prop-
erties wnich determine itz industrial utilization. Millstores nade of cmelted
basalt can ke cast in a few minutes. Since the hardness of the basalt ic rated
at 8-0 or Moh's scale, thus being slmost as hard as corundum, it is emrintly
antbolle far rasting af okocive dists, eh¢. Due to its great wear-registark
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propertics, it can also be used fir linings on easily corroding pipes, exhausts, .

* conl chutes, and coke ovens; its acid-resistant properties alsc make 1t suitsble
for the manufacture of acid-resistant containers and precipitant tanks in the
tanning, cellulase, and textile indusiries.
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